Background: Despite its limitations, citation analysis remains one of the best currently available tools for quantifying
Among the various reasons for scientific writing and publishing in many academic medical fields, egotistic motives may dominate over altruistic ones. Alongside the pleasure of seeing one's name on an article is that of seeing it being quoted by others. Authors of articles also indicate the value of prior articles by citing them as references. When an article in a particular field gathers a greater number of citations, that reflects the authors' creativity and the article's impact in the specialty field 1, 2 . The satisfaction of authorship and the pleasure of being quoted are among the rewards of enriching the scientific literature 3 . Bibliometric science is statistical and quantitative analysis with the aim of analyzing the scholarly impact and characteristics of publications within a research field. Bibliometric studies fall into the category of systematic reviews and usually appear with titles that attract readers by indicating that they provide the ''best-sellers'' in a single location. Since Eugene Garfield, the founder of bibliometrics and scientometrics, published the first bibliometric article for JAMA (The Journal of the American Medical Association) in 1987, a tradition of publishing such articles has evolved. These articles have traditionally been published in general or specialty journals 1, 4, 5 , and more recently they have also been appearing in journals with a subspecialty, technique, or even disease-oriented focus [6] [7] [8] [9] [10] . The latter is of interest in the era of rising subspecialty communities; the capacity for noting practice-impacting articles and authors increases as the topic becomes more specific.
Bibliometric articles represent a snapshot that provides a cross-sectional view of the current state of the topic; the process of publishing is continuous and high-quality practice-impacting articles are constantly being produced; therefore, bibliometric articles have a limited half-life that will vary depending on the publishing activity in the particular field. Even groundbreaking discoveries are surpassed by new knowledge.
Information from the Institute for Scientific Information (ISI) has been utilized in many studies as a reliable tool to provide accurate citation information for articles published since 1945. Information is provided in a database that can be accessed electronically via an Internet platform, the Web of Knowledge (Thomson Reuters) 11 . Since the first attempts to surgically treat knee osteoarthritis more than a century and a half ago 12 , the field of knee surgery has expanded greatly, particularly with milestones in the treatment of degenerative disease and the introduction of arthroscopic and joint-preserving surgery. Bibliometric studies for several orthopaedic fields have been published recently. The aim of the present study was to provide an analysis of the most frequently cited articles in orthopaedic knee research, allowing for a better understanding of the qualities of citation classics as well as highlighting major intellectual milestones in the field of knee research.
Materials and Methods
The ISI Web of Knowledge databases (specifically the Web of Science core collection, BIOSIS previews, MEDLINE, and SciELO Citation Index) were utilized to generate a categorical listing of orthopaedic and rheumatology journals. Rheumatology journals were included to cover a wider range of Flowchart showing the identification of relevant articles.
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THE HUNDRED MOST-CITED PUBLICATIONS I N ORTHOPAEDIC KNEE RESEARCH potentially relevant articles. Ninety-four journals (twenty-nine rheumatology and sixty-five orthopaedic), ranging from general clinical to subspecialty and basic science journals, were identified. The search was conducted in November 2013 and was updated in March 2014.
Allocation of Articles and Eligibility Criteria
An initial assumption was made that the 100th most-cited article in the list would have at least 200 citations. The Web of Knowledge was used to identify all articles in rheumatology and orthopaedic journals; articles in these two groups were pooled and sorted in descending order according to the number of citations. Articles with fewer than 200 citations were then excluded.
Next, titles and abstracts were screened to exclude articles that did not pertain to the knee joint. The remaining articles were subsequently reviewed for eligibility by two independent investigators (S.S.A. and M.A.). Articles were included, regardless of their type or level of evidence, on the basis of a thematic focus on one or more of the following: (1) laboratory basic research involving any anatomic component of the knee joint; (2) biomechanical investigation of the knee joint; (3) knee joint kinematics; (4) diagnosis of a knee-related disorder; (5) a knee scoring, rating, or classification system; (6) therapy for a kneerelated disorder; and (7) epidemiological investigation related to the knee. Articles were excluded if the primary focus did not involve the knee joint. If only one of the investigators deemed an article eligible, it was not included. The eligible articles were then sorted in descending order on the basis of the number of citations, and the 100th rank was the last to be considered for this analysis (Fig. 1) .
Data Extraction
All articles were reviewed by the two independent investigators for retrieval of the journal name, publication date, first and last authors, year of publication, geographic origin, total number of citations of the article, overall citation rate (total citations/article age), current citation rate (measured as the number of citations in the year 2013), research nature (sports traumatology, degenerative disease, scoring system, kinematic/biomechanical, imaging, or anatomic), and level of evidence (I through V for clinical articles, according to the guidelines specified in this journal 13 ). The two investigators disagreed regarding the characteristics of seventeen articles; these were reevaluated and discussed with a third investigator (S.K.).
Statistical Analysis
The Shapiro-Wilk test was used to test the distribution of individual variables for normality. Normally distributed data are presented as the mean and the standard deviation, and skewed data are presented as the median and the range. One-way ANOVA (analysis of variance) was used to test for differences involving normally distributed data, and the Kruskal-Wallis test was used for Bar graph showing the mean number of citations (and standard deviation) for the most-cited articles according to the level of evidence. 
Source of Funding
No external funding was received in support of this study.
Results
A total of 559,819 articles were listed in the orthopaedic and rheumatology journals in the ISI Web of Knowledge, and 0.26% (1435) possessed at least 200 citations. The publication dates of the 100 most-cited articles ranged from 1948 to 2007, and the total number of citations per article ranged from 2640 to 287 (Table I) . Although no language restrictions were imposed during the search process, all of these articles had been published in English. Sixty-three of the 100 articles were clinical and thirty-seven were basic research; the articles in these two groups did not differ significantly with respect to total citations per article (median = 365 [range = 287 to 2640] and median = 370 [range = 292 to 862], respectively; p = 0.23).
The most articles were published in the field of sports traumatology (forty-four), followed by degenerative disease and arthroplasty (twenty-five), biomechanics and kinematics (eighteen), scoring systems (seven), imaging (three), and anatomy (three). The clinical articles involved randomized clinical trials (three), clinical outcome studies (forty), cross-sectional Number of most-cited articles published (bottom) and total number of citations of those articles (top) according to publication date. e190(10) 19, 2014 studies (four), questionnaire development (eight), reviews (four), expert opinions (two), surgical techniques (one), and epidemiology (one). The greatest number of studies (twenty-eight, with a mean of 411 ± 173 citations per article) represented Level-IV evidence, followed by II (twenty-four, with 594 ± 490 citations), III (five, with 338 ± 39 citations), I (four, with 463 ± 113 citations), and V (two, with 1197 ± 769 citations). One-way ANOVA showed no significant difference in citations per article among the various levels of evidence (p = 0.20) (Fig. 2) .
Overall, the greatest number of articles in the list (thirtyfive) had a publication date in the 1980s, followed by the 1990s (twenty-five) and 2000s (twenty-two). The pattern for basic research articles differed somewhat, as the majority of articles were published in the decade prior to the current one (2000s) (Fig. 3) . The mean number of citations per article was also greatest for articles published in the 1980s (545) followed by the 1990s (462) and 2000s (406). The current citation rate of an article was greater for more recent articles (p < 0.001, MannKendall test) (Fig. 4) . The total number of citations and the overall citation rate were positively correlated (r = 0.6, p < 0.001). The total number of citations and the current citation rate showed no correlation (r = 0.00, p = 0.2).
The 100 most-cited articles were published in eleven of the ninety-four journals that had been considered. Nine of the eleven journals were American and two were British; nine fell under the orthopaedic category and two under the rheumatology category (Table II ). All eleven journals had an impact factor that was within the top quartile of its category.
Articles originated from eleven countries, led by the U.S. (sixty-three) followed by the U.K. (eleven), Sweden (ten), Canada (five), Japan (four), Switzerland (two), and Germany, Norway, Hungary, France, and Italy (one each) (Table III) . All articles originating from the U.K. were published in two British journals, the Journal of Bone & Joint Surgery, British Volume, and the Annals of the Rheumatic Diseases. Sixty-two of the sixty-three articles originating from the U.S. were published in American journals and one was published in a British journal.
There were eight authors with multiple first authorships and three with multiple last authorships in the list of 100 mostcited articles (Table IV) . John Insall had seven first authorships in the field of degenerative joint disease, and the seven articles were cited a total of 3825 times. Frank Noyes had four first authorships and two last authorships, with a total of 2676 citations. 
